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(54) ONE PAIR OF NUCLEIC ACID PROBES AND MEASUREMENT OF AMOUNT OF SPECIFIC GROUP OR 
SPECIFIC MICROORGANISM EXISTING IN COMPOSITE MICROORGANISM SYSTEM OR SYMBIOFIC 
MICROORGANISM SYSTEM WITH THE PROBES 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a pair of new nucleic acid probes capable of determining the bacterial 
strains of a composite microorganism system by labeling plural nucleic acids capable of reacting with target base 
sequences, respectively, with a pair of fluorescent pigment molecules capable of causing a fluorescence resonance 
energy transfer phenomenon. 

SOLUTION: A pair of nucleic acid probes are obtained by labeling two oligonucleotides with a pair of fluorescent 
pigment molecules capable of causing a fluorescence resonance energy transfeKFRET) phenomenon. The two 
oligonucleotides can be hybridized with target base sequences, respectively. Therein, when the two nucleic acid 
probes are hybridized with the target base sequences, respectively, one of a pair of the fluorescent pigment 
molecules labels one of the mutually faced molecular ends of the two oligonucleotides, and the other labels the 
chain of the other oligonucleotide, in order that the fluorescent pigment molecules labeling the nucleic acid probes 
most effectively cause the fluorescence resonance energy transfeKFRET) phenomenon. A pair of the new nucleic 
acid probes thereby enable to simply and rapidly measure the amounts of specific bacterial stains in the composite 
microorganism system. 
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CLAIMS 



[Claim(s)] 

[Claim 1]By a fluorochrome molecule of a couple which can cause a full ORORE sense Resonance energy transfer 
(Flurorescence Resonance Energy Transfer) (FRET) phenomenon. They are two nucleic acid probes which carried 
out the sign of the two oligonucleotides which can carry out hybridization to the separate purpose base sequence, 
So that a fluorochrome molecule by which the sign is carried out to a nucleic acid probe may generate FRET most 
effectively, when the two nucleic acid probes concerned carry out hybridization to the purpose base sequence, 1) 
The sign of one side of a fluorochrome molecule of a couple is carried out to one of the end sides which face 
mutually in two oligonucleotides, A nucleic acid probe of a couple, wherein the sign of one of other fluorochrome 
molecules is carried out into a chain of one of other oligonucleotides or the sign of each of a fluorochrome molecule 
of two couples is carried out into each two chains of an oligonucleotide. 

[Claim 2]One of the fluorochrome molecules of a couple by which the sign was carried out to a nucleic acid probe of 
a couple. By the fluorescein (fluorescein) or a full ORESEN isothiocyanate (fluorescein isothiocyanate) (FITC) which 
is a fluorochrome molecule (donor fluorochrome molecule) which gives energy in FRET, x-rhodamine which is a 
fluorochrome molecule (acceptor fluorochrome molecule) from which another side receives the energy concerned 
(x-Rhodamine), A nucleic acid probe of the couple according to claim 1 which is tetramethylrhodamine 
isothiocyanate (Tetramethylrhodamine isothiocyanate) (TRITC) or CY3 (carbocyanine 3). 
[Claim 3]A nucleic acid probe of the couple according to claim 1 which distance between end bases which face 
mutually uses the number of bases, and is 0, or 1 thru/or 2 when a nucleic acid probe of a couple carries out 
hybridization to objective-nucleic-acid arrangement. 

[Claim 4]A nucleic acid probe of a couple given in any 1 paragraph of Claims 1-3 which are that in which a nucleic 
acid probe of a couple carries out hybridization to 16SrRNA, 23SrRNA, or gene DNA of those of eukaryote or a 
procaryote specifically. 

[Claim 5]A pair of nucleic acid probe of a description given in any 1 paragraph of Claims 1-4 whose sum total of the 
number of bases of a nucleic acid probe of a couple is 16 to 50 when a nucleic acid probe of a couple carries out 
hybridization to a target base sequence. 

[Claim 6]A nucleic acid probe of a couple given in any 1 paragraph of Claims 1-5 which a mismatch of a little salt 
group does not have in target-nucleic-acid arrangement which consists of the following base sequence, either, and 
carry out hybridization. 

1) (5') TCT CAA ACT AGG. ACC GAG TC(3 , )2(5 , )ATT. GTG TAC GTT CAG CTT. GC(3')3(5 , )GAT GCG. CTC CGT 
CGT CAC CC 4 (3') (5') GGG TGA CGA CGG AGG GCA TC(3') 5 (50 GTC GTC GGC GCC ATT ATG 6(3'X50 CAT. 
AAT GGC GCC GAC GAC(3')7)(5')TTT GAG TTT CCT TAA CTG CC(3 , )8)(5')GGC AGT TAA GGA AAC TCA AA(30 
9X50QTA CCG ACA GCA GTC GAG CA(3')10)(5')TGC TCG ACT GCT GTC GGT AC(3*)11)(5')TGC CCG CCA CAC 
ATG(30 

12X5TTTC CTC CAC TAG GTC GGC GT(3') [Claim 7]A nucleic acid probe given in any 1 paragraph of Claims 1-5 
which a mismatch of a little salt group does not have in target base sequences other than the following base 
sequence, either, and carry out hybridization to them. 

1) (50 TCT CAA ACT AGG. ACC GAG TC(3')2(5')ATT. GTG TAC GTT CAG CTT. GC(3')3(5 , )GAT GCG. CTC CGT 
CGT CAC CC 4 (3') (5') GGG TGA CGA CGG AGG GCA TC(3') 5 (5') GTC GTC GGC GCC ATT ATG 6(30(50 CAT. 
AAT GGC GCC GAC GAC(3') 7 (50 TTT GAG TTT CCT TAA CTG CC(30 8 (50 GGC AGT TAA GGA AAC TCA AA 
(30 9(50GTA. CCG ACAGCA GTC GAG CA(30 10 (50 TGC TCG ACT GCT GTC GGT AC(30 1K50TGC CCG 
CCACAC ATG(3012(50TTC. CTC CAC TAG GTC GGC GT(30 [Claim 8]How to carry out measurement or detection 
of nucleic acid using a nucleic acid probe of a couple of a description for any 1 paragraph of Claims 1-7. 
[Claim 9]How to measure abundance of a particular group or a specific bacillus in a compound microorganism 
system or a symbiotic-microorganisms system adding a nucleic acid probe of a couple given in any 1 paragraph of 
Claims 1-7 in a compound microorganism system or a symbiotic-microorganisms system. 
[Claim 10]How to measure abundance of a particular group or a specific bacillus in a compound microorganism 
system or a symbiotic-microorganisms system adding a nucleic acid probe of a couple given in any 1 paragraph of 
Claims 1-7 in cytoclasis liquid of a compound microorganism system or a symbiotic-microorganisms system. 
[Claim 11]A way a compound microorganism system or a symbiotic-microorganisms system measures abundance of 
a particular group or a specific bacillus in the compound microorganism system according to claim 9 or 10 or a 
symbiotic-microorganisms system which is a useful material production culture system. 

[Claim 12]A way a compound microorganism system or a symbiotic-microorganisms system measures abundance of 
a particular group or a specific bacillus in a compound microorganism system or a symbiotic-microorganisms system 



given in any 1 paragraph of Claims 9-11 which are useful material production culture systems by consisting of the 
number of strains of 1-22. 

[Claim 13]16SrRNA of a microorganism which exists in a compound microorganism system or a symbiotic- 
microorganisms system. Mow to measure abundance of a particular group or a specific bacillus in a compound 
microorganism system or a symbiotic-microorganisms system given in any 1 paragraph of Claims 9-12 which are 
what a base sequence of 23SrRNA or those genes is solved as. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method of measuring the abundance of the particular group or 
specific bacillus in the compound microorganism system or symbiotic-microorganisms system which uses the 
nucleic acid probe of a couple, and its probe. Hybridization is especially carried out to 16SrRNA f 23SrRNA, or gene DNA 
of those of a microorganism, FISH (fluorescence in.) situ hybridization — it is related with the method of measuring 
the abundance of the particular group or specific bacillus in the compound microorganism system or symbiotic- 
microorganisms system using a nucleic acid probe and its probe of the couple which carried out the sign by the 
fluorochrome molecule of the couple which can be used for law, 
[0002] 

[Description of the Prior Art]These days, the method of producing special material using a compound microorganism 
system attracts attention (Beppu: collection [ of the Heisei 10(1998) agricultural chemistry meeting convention 
lecture gists ];120page; Heisei 10(1998) April 3, Nagoya University). It is from expectation whether what was not able 
to be produced by the microorganism system which consists of the conventional independent microorganism is 
producible. However, in this system, since the method of analyzing specifically an active mass, a moving state, etc. 
of a microorganism in a system simple and promptly has not been established yet, it cannot recognize correctly that 
which microorganism is working how etc. such a situation — the ** concerned — the actual condition is not having 
yet generalized functional development of a microorganism system [ like ]. 

[0003]A deep sea chemosynthesis symbiosis system (tube worm symbiosis system), the endosymbiosis 
microorganism system of an insect, Research of a microorganism system which cannot isolate and cultivate each 
microorganisms, such as a symbiosis system in termite intestines and a symbiosis system of trees and an 
ectotrophic mycorrhizal fungus, is capturing the spotlight (protein, nucleic acid, and an enzyme; 1217-1253 pages, 43 
volumes, 1998). Since each microorganism cannot be isolated and cultivated, the method of specific and measuring 
that it is simple and promptly has been a problem also in these fields about the abundance of the microorganism. 
[0004]Conventionally measurement of the abundance of the particular group or specific bacillus in the above 
compound microorganism systems and a symbiotic-microorganisms system, The probe of the piece which carries 
out hybridization to 16SrRNA, 23SrRNA, or gene DNA of those is produced, One fluorochrome is carried out to the 
arbitrary positions of the probe using the FISH (fluorescence insitu hybridization) method which carries out a sign 
(Arch.Microbiol., 168 volumes, 185-192 pages, 1997). 

[0005]Recently, the method called the molecule beacon (molecular beacon) method for the ability to obtain a 
quantitive result in a short time (about 12 hours) was proposed (Applied and EnvironmentalMicrobiology; 63 
volumes). 1143-1 147 pages, 1997. The molecule beacon used by the method concerned is a kind of nucleic acid 
probe which carried out the sign by the fluorochrome molecule, and it is the feature to have the arraying structure 
in which the both ends of an oligonucleotide carry out complementary mutually. For the structure, stem structure 
can be taken by both ends and loop structure can be taken in the center section. The KUENKYA substance which 
eliminates a fluorochrome to one side of both ends, and eliminates the fluorescence on another side is combined. If 
the probe concerned is independent in a solution, stem loop structure is taken, and a fluorescence color is not 
emitted, but when the Polymer Division nucleic acid which can start hybridization exists, hybridization is carried out 
to the Polymer Division nucleic acid concerned, and stem structure breaks. As the result, it comes to emit a 
fluorescence color peculiar to a fluorochrome. The purpose can be attained by measuring the intensity of the 
fluorescence color. 

[0006jln the aforementioned FISH method, since the unreacted nucleic acid probe existed in the system of 
measurement, the trap of the nucleic acid probe which carried out hybridization to target-nucleic-acid arrangement 
was carried out to suitable base materials, such as a membrane filter, and operation of removing an unreacted 
nucleic acid probe by washing etc. was needed. And means to calculate the microbial cell which a trap is carried out 
to a base material, and shows a fluorescence under a fluorescence microscope were taken. This needed a serious 
labor and perseverance. The number of bases of the probe needed to be at least 1 5 or more from the singularity of 
hybridization. When such a long probe was used, the penetrable problem of the cell membrane had arisen. In order to 
solve this problem, the microorganism needed to be performed for physical processings of chemical preparation, 
such as an enzyme, an organic solvent, or a surface-active agent, or an ultrasonic wave, or those concomitant use 
processings. 

[0007]A solution can perform the molecule beacon method, and also it has the strong point in which a result is 



obtained in a short time of 12 hours. However, since this probe has a fluorochrome molecule and a KUENKYA 
substance in the both ends of one oligonucleotide and it has a base sequence which carries out hybridization to 
objective nucleic acid, a molecular weight will become big considerably. Therefore, the range of an applicable 
microorganism had the problem that it was limited, from the problem of cell membrane permeability of the 
oligonucleotide concerned. In the culture system from which a compound microorganism system or a symbiotic^ 
microorganisms system changes every moment also in a short time of 12 hours, it is by no means useful. 
[0008]A probe by which is a thing of the length about the half of the shortest possible probe, i.e., the probe of the 
various above-mentioned methods, and the sign was carried out to the probe with the coloring matter of the piece 
from the above-mentioned situation was desired. Remove a probe unreacted when a probe carries out hybridization 
to target-nucleic-acid arrangement from a system of measurement, or, The abundance of the particular group or 
the specific bacillus was requested [ in / in not using a microscope etc., either / the compound microorganism 
system or the symbiotic-microorganisms system ] from simple and the specific method of measuring in 1 thru/or 
about 3 hours. It is a culture system of a compound microorganism system or a symbiotic-microorganisms system 
which consists of two or more microorganisms, and is because the necessity of controlling the microflora in a 
system is imminent in order to raise a production yield, when producing useful material. That is, after culture is 
completed, in the analysis of a microflora, it is too fate. 
[0009] 

[Problem(s) to be Solved by the Invention]. In view of the above-mentioned situation, simple [ specific I probe 
which can be measured in a short time, and it were used for SUBJECT of this invention for the abundance of the 
particular group or the specific bacillus in the compound microorganism system or the symbiotic-microorganisms 
system. In a compound microorganism system or a symbiotic-microorganisms system, they are simple and a specific 
thing for which the method of measuring for a short time is provided about the abundance of a particular group or a 
specific bacillus. 
[0010] 

[Means for Solving the Problem]This invention persons consist of two oligonucleotides, as a result of trying hard 
wholeheartedly in solving said SUBJECT, By a fluorochrome molecule of a couple which can cause a full ORORE 
sense Resonance energy transfer (Flurorescence Resonance Energy Transfer) (FRET) phenomenon. Are the nucleic 
acid probe which carried out the sign of each oligonucleotide, and to the purpose base sequence the two nucleic 
acid probes concerned, When carrying out hybridization, distance between end bases to which two nucleic acid 
probes face mutually uses the number of bases, and by 0, or 1 thru/or 2. Hybridization was carried out to a target 
base sequence, and a fluorochrome molecule by which the sign is carried out to a nucleic acid probe thought and 
resulted in a nucleic acid probe of a couple by which the sign was carried out so that it might be located in distance 
which generates FRET most effectively. And when a probe of the couple was applied to a method of measuring 
abundance of a particular group or a specific bacillus in a compound microorganism system or a symbiotic- 
microorganisms system, knowledge that SUBJECT of this invention could be attained was acquired. This invention is 
based in this knowledge and completed. 

[001 1]Namely, this invention is a fluorochrome molecule of a couple which can cause 1 full ORORE sense 
Resonance energy transfer (Flurorescence Resonance Energy Transfer) (FRET) phenomenon, They are two nucleic 
acid probes which carried out the sign of the two oligonucleotides which can carry out hybridization to the separate 
purpose base sequence, So that a fluorochrome molecule by which the sign is carried out to a nucleic acid probe 
may generate FRET most effectively, when the two nucleic acid probes concerned carry out hybridization to the 
purpose base sequence, (1) The sign of one side of a fluorochrome molecule of a couple is carried out to one of the 
end sides which face mutually in two oligonucleotides, . [ whether the sign of one of other fluorochrome molecules is 
carried out into a chain of one of other oligonucleotides, and ] Or a nucleic acid probe of a couple, wherein the sign 
of each of a fluorochrome molecule of (2) couples is carried out into each two chains of an oligonucleotide, 2 — a 
method of carrying out measurement of nucleic acid, or detection using a nucleic acid probe of said couple of 1, and 
3 — using a nucleic acid probe of said couple of 1 A method of measuring abundance of a particular group or a 
specific bacillus in a compound microorganism system or a symbiotic-microorganisms system is provided. 
[0012] 

[Embodiment of the Invention]Next, a desirable embodiment is mentioned and this invention is explained still in 
detail. This invention is a nucleic acid probe of the couple which consists of two oligonucleotides. An oligonucleotide 
consists of ornamentation nucleic acid, such as a RIBOKISHI nucleotide, deoxyribonucleotide or 2-methyl-RNA, and 
DNA, and may be designed carry out hybridization to the target sequence of what kind of nucleic acid. That is, 
hybridization should just be specifically carried out to the purpose base sequence, and a base sequence in particular 
is not limited. 

[0013]The oligonucleotide of the nucleic acid probe of the couple of this invention can be prepared by the method of 
using a known method, i.e., a chemosynthesis method, or a commercial nucleic-acid-biosynthesis machine (for 
example, ABI394 (made by Perkin Elmer)). On the occasion of the composition, a base sequence is designed first. 
The design of the base sequence is made by performing cloning of target nucleic acid, and base sequence 
determination. What is necessary is to refer to a suitable compendium and just to perform it, since those art is 
performed universally now (a new edition microbiology laboratory procedure, Kodansha sign tee FIKU, 239-249 
pages, 1999). What is necessary is just to commission there now, since there is a company which takes over 
composition of an oligonucleotide if even the design of a base sequence is performed. For example, BEKKUSU. Inc., 
International Reagents Corp., and TAKARA SHUZO CO., LTD. can be mentioned. 



[0014]The sign of the nucleic acid probe of the couple of this invention is further carried out by the fluorochrome. 
The fluorochrome has a fluorochrome molecule of the couple which can cause a full ORORE sense Resonance 
energy transfer (Flurorescence Resonance Energy Transfer) (FRET) phenomenon. And the sign of the 
oligonucleotide is carried out. When the nucleic acid probe of the couple of this invention carries out hybridization to 
the purpose base sequence, the sign of the fluorochrome molecule by which the sign is carried out to the nucleic 
acid probe is carried out so that it may be located in the distance which generates FRET most effectively. One side 
of the fluorochrome molecule of a couple carries out the sign of the sign to one of the end sides which face 
mutually in the oligonucleotide of a couple, One of other fluorochrome molecules may carry out a sign into the chain 
of one of other oligonucleotide arrays, and the sign of two of the fluorochrome molecules of a couple may be carried 
out into an oligonucleotide chain. Are more concrete. One of the riboses or deoxyriboses by the side of the end 
where, as for a sign, one side of the fluorochrome molecule of a couple faces mutually in the oligonucleotide of a 
couple, for example, Carry out a sign to ornamentation nucleic acid, and Or the nucleobase in the chain of one 
oligonucleotide of others [ molecules / one / other / fluorochrome ]. A sign may be carried out to (for example, 
carbon of the 5th place of an amino group, hydroxyl, and a pryimidine base), and the sign of two of the fluorochrome 
molecules of a couple may be carried out to the nucleobase (for example, carbon of the 5th place of an amino group, 
hydroxyl, and a pryimidine base) in a chain. 

[0015]With a pair of fluorochrome molecule which can cause the FRET phenomenon of this invention. In FRET, one 
side serves as a donor (donor fluorochrome molecule) of energy, and another side means a pair of fluorochrome 
molecule of the relation which can serve as the receptor (acceptor fluorochrome molecule), and is not limited with 
concrete illustration. As a donor fluorochrome molecule, for example, the fluorescein (fluorescein), As a full ORESEN 
isothiocyanate (fluorescein isothiocyanate) (FITC) and an acceptor fluorochrome molecule, x-rhodarnine (x- 
Rhodamine), tetramethylrhodamine isothiocyanate (Tetramethylrhodamine isothiocyanate) (TRITC), CY3 
(carbocyanine3), etc. can be mentioned. From light quantity, as a desirable thing, fluorescein and FITC can be 
mentioned as a donor fluorochrome molecule, and x-rhodamine and TRITC can be mentioned as an acceptor 
fluorochrome molecule. 

[001 6]A pair of fluorochrome molecule depends on the kind, molecular size, and shape of a fluorochrome molecule 
for the distance which can start FRET most. However, generally it is 20-80A. Therefore, it depends for the arraying 
structure of an oligonucleotide on the kind, molecular size, and shape of a fluorochrome molecule. As a donor 
fluorochrome molecule, specifically The fluorescence (fluorescence), When rhodamine, TRITC, or CY3 is used as 
FITC and an acceptor fluorochrome molecule, two to 30 base, the bases by which the sign was carried out by the 
fluorochrome molecule separate three to 20 base preferably, and they design in base sequence structure carry out 
hybridization to the target nucleic acid. In this invention, the oligonucleotide by which the sign was hereafter carried 
out for convenience to the donor probe by the acceptor fluorochrome molecule in the oligonucleotide by which the 
sign was carried out by the donor fluorochrome molecule is called acceptor probe. And when the nucleic acid probe 
of the couple of this invention carries out hybridization to objective-nucleic-acid arrangement, the distance between 
the end bases which face both the probes of a couple is designed by the distance from which the aforementioned 
FRET phenomenon arises. In this invention, preferably, the distance is made into the number of bases, and is 
designed be 0, or 1 thru/or 2. 

[0017]In order to carry out the sign of the aforementioned fluorochrome into the chain of the oligonucleotide array 
of the aforementioned couple, it is preferred to use a nucleoside with a pyrimidlne base and the nucleoside by which 
that of the 5th place of the base was embellished with the amino linker as a base for a sign generally, for example. 
The nucleoside is used and the target oligonucleotide is compounded. An amino linker is embellished with a 
fluorochrome molecule after composition. Thus, the sign of the base of arbitrary positions can be carried out in a 
fluorochrome. As for carrying out the sign of the ribose or deoxyribose by the side of the end which faces mutually, 
since the kit reagent is marketed, it is also convenient to use it. As for the aforementioned composition, it is most 
convenient to perform commission composition (said company, PerkinElmer Japan Aplite). 

[0018]Although the nucleic acid probe of the couple of this invention is prepared as mentioned above, if this probe 
carries out hybridization to a target base sequence, it will come to show a fluorescence by a FRET phenomenon. 
However, a target base sequence, mismatch **** of a little salt group, and fluorescence intensity decrease not less 
than 99% depending on a reaction condition. Therefore, the singularity of the nucleic acid probe of the couple of this 
invention is very high. 

[0019]The hybridization method using the existing FRET phenomenon embellishes the fluorescence molecule of a 
donor and an acceptor at the end of a nucleic acid sequence separate [ two ]. Therefore, in a conventional method, 
in order to make a FRET phenomenon cause the optimal, it is necessary to open about about 3-30 bases of two 
probe intervals when it hybridizes. Therefore, it depends for the determination of the interval of a donor probe and 
an acceptor probe on the efficiency of FRET inevitably. 

[0020]However, the nucleic acid probe of the couple of this invention has the following effects. 

(1) One continuous specific sequence is detectable by setting the interval of a donor probe and an acceptor probe 
to 0, for example. For this reason, the number of bases of the specific sequence restricted from the field of 
reactivity or singularity so far (about about 8-25 bases) can be doubled (about about 16-50 bases). Therefore, the 
singularity of detection can be raised by leaps and bounds. 

(2) It can be adapted by dividing arrangement into two and embellishing a fluorescent substance in the chain of the 
probe arrangements of one of the two or both also about the known specific sequence currently used from the 
former. 



(3) When it is used by the method of the above (2), the number of bases of a probe [ even ] of a hit decreases, and 
the penetrable problem of the cell membrane which poses a problem by the FISH method can be reduced. Since Trn 
value of a probe will fall and reactivity with a target will worsen if the usual DNA is used for probe arrangements 
when the number of bases decreases, What is necessary is just to use ornamentation nucleic acid, such as RNA or 
2-o-methyl RNA, and PNA, for probe arrangements, in order to raise Tm value of probe arrangements and to make 
reactivity with a target good. 

(4) The determination of the probe arrangements of this invention determines only a specific sequence to detect, 
and should just divide it into two, and it becomes simple probe designing it. In this case, it is good to divide so that 
Tm value of two probes may be in agreement because of the improvement in singularity. 

(5) Since the thing which lose the portion of a single strand among both probes as mentioned above (or few) and to 
do is possible, the nucleic acid between a donor and an AKUZEPUTA fluorescent substance sign takes double helix 
structure. For this reason, the distance of a donor and an acceptor can be specified correctly and this distance 
cannot change easily due to the nucleic acid sequence of a target. Therefore, the trial-and-error probe development 
accompanied by an experiment becomes unnecessary. 

[0021]Both a donor fluorescent substance, and acceptor both [ one of the two or ] are embellished with this 
invention in the chain of donor probe arrangement and acceptor arrangement. In size, this point is a point which 
comes and serves as Lycium chinense with the hybridization method using the existing FRET phenomenon on probe 
production. For this reason, the ornamentation of a fluorescent substance in the arbitrary positions in a probe- 
arrangements chain is attained, and even if it obtains with the intervals of donor probe arrangement and acceptor 
probe arrangements and is zero base, it can be designed so that a FRET phenomenon may most often be seen. 
Thus, the probe of the couple of this invention can determine the interval of a donor probe and an acceptor probe 
independently of FRET efficiency. 

[0022]The nucleic acid probe of the couple of this invention can be used conveniently for measurement of various 
nucleic acid, and detection. By designing carry out hybridization to 1 6SrRNA, 23SrRNA, or gene DNA of those of 
eukaryote or a procaryote specifically especially, The abundance of the particular group or specific bacillus in a 
compound microorganism system or a symbiotic-microorganisms system can be measured suitably. 
[0023]a compound microorganism system is a system in which at least two or more sorts of microorganisms are 
intermingled in this invention — the system — a growth state or a bacteriostasis state — whichever may be 
sufficient. More specifically, it is a thing etc. of culturing conditions and the state of the very thing produced by 
extracting from suspended state voice or directly a natural ecosystem to buffer solution. Not each microorganism 
which exists in the system asks the right or wrong of isolation and culture. A symbiotic-microorganisms system is a 
system which has a microorganism more than a kind in living things and coexistence states other than a 
microorganism at least. Like the above, even if it can isolate and cultivate each microorganism which exists in the 
system, it does not have to be made. 

[0024]A microorganism is a generally said microorganism and it is not limited in particular. For example, a eucaryotic 
microorganism, a prokaryon microorganism, other mycoplasmas, a virus, RIKKECHA, etc. can be mentioned. A 
particular group or a specific bacillus is a strain which wants to investigate how it is playing an active part in the 
aforementioned system. 

[OQ25]Arthough the compound microorganism system and symbiotic-microorganisms system which can apply the 
nucleic acid probe of the couple of this invention are defined as mentioned above, the microbial contamination 
system in the following systems can specifically be mentioned, for example, 4 food-microorganism contamination 
system (microbial contamination inspection) and the brewing system (the wine using yeast.) which uses 5 several- 
kinds microorganisms 6, such as alcohol productions, such as beer, sake, and white distilled liquor, vinegar 
production using acetic acid bacteria, and yeast production using mold, — the various useful material production 
systems (amino acid using the matter production and the bacteria using a ray fungus, or nucleic acid related 
compound production.) which use various microorganisms in addition to this. 

The microorganism which produces toxic substances, such as a toxin called saprophytic bacteria from the outside of 
a system, and the microorganism which checks production of useful material pollute with these systems. And it is 
the necessity of measuring the abundance of saprophytic bacteria promptly. The whole system of saprophytic 
bacteria is a compound microorganism system with a specific groove or a specific bacillus. For example, in a food 
contamination system, the purpose can be attained by measuring the abundance of the whole mold, the whole yeast, 
or the whole bacteria. Those bacilli are a specific groove or a specific bacillus. Since yeast production by mold is 
performed by a open system, contamination worsens quality of yeast In this case, bacteria are a specific groove or 
a specific bacillus, and the whole yeast is a compound microorganism system. In such a useful material production 
system (compound microorganism system), the nucleic acid probe of the couple of this invention is extremely helpful 
to measurement in the abundance of saprophytic bacteria (a specific groove or a specific bacillus). 
[0026]In this invention, the suitable system can mention the system the concrete bacillus name of the bacillus which 
exists in a system is proved that it is. And they are 16SrRNA of the bacillus which exists in a system more suitably, 
23SrRNA, or the system as which the base sequence of those genes is solved. And it is the system which produces 
useful material by working together of two or more bacilli. If the microflora (abundance ratio of a bacillus) in a 
system is not controlled, it is a system whose yield of production of useful material does not improve. In such a 
case, it is necessary to measure the abundance ratio of a bacillus within at least 1 to 3 hours, especially — the kind 
(the number of strains: kind of bacillus which makes the same the base sequence of 16SrRNA and 23SrRNA) of 
bacillus of the microorganism in a system — desirable — 2-22 — it is 2-10 more preferably. If 22 is exceeded, the 



interaction of a microorganism is complicated and is not suitable for production of actual useful material. As the 
example, by the compound microorganism system (called R-3 bacillus.) which consists of Agrobacterium, Acenotobacter, 
Oerskovia, and Entrobacter. A viscous-materials (APR-3) production system (Biosci.Biotech.Biochem., 58 (9) volumes, 
1589-1594 pages, 1994) etc. can be mentioned. 

[0027]In this invention, the particular group of a compound microorganism system refers to the gram positive 
bacteria in the system in which the prokaryon microorganism in the compound microorganism system in which the 
eucaryotic microorganism and the prokaryon microorganism are intermingled, and the prokaryon microorganism are 
intermingled, for example. In the compound microorganism system which produces useful material, a specific bacillus 
is a bacillus which is influencing the yield of production of useful material as shown above. However, this invention is 
not limited with the above-mentioned example. 

[0028]In this invention, the nucleic acid probe of the couple of this invention is added to a compound microorganism 
system, a symbiotic-microorganisms system, especially its cell lineage, the time of the nucleic acid probe of a 
couple carrying out hybridization to a target base sequence, when the abundance of a particular group or a specific 
bacillus is measured — the sum total of the number of bases of a target base sequence — 16 to 50 — it is 20 to 
40 preferably, and one nucleic acid probe of a couple — 8 to 25 — it is 10 to 20 preferably. When the number of 
bases is 25 or more, the permeability of the cell of a nucleic acid probe worsens, and when it is seven or less, the 
singularity of hybridization worsens, and it stops and showing the actual abundance of a microorganism. 
[0029]When adding the nucleic acid probe of a couple in a compound microorganism system and a symbiotic- 
microorganisms system and measuring the abundance of a particular group or a specific bacillus, the base 
sequences of the nucleic acid probe differ by whether the abundance of a specific groove is measured, or the 
abundance of a specific bacillus is measured. In this case, since hybridization of the nucleic acid probe of the couple 
of this invention is specifically carried out to the specific sequence of 16SrRNA of eukaryote or a procaryote, 
23SrRNA, or gene DNA of those, What is necessary is just to use the arrangement (namely, common arrangement) 
well saved among particular groups in 16SrRNA, 23SrRNA, or gene DNA of those, when measuring the abundance of 
a specific groove. Now, the base sequence of 16SrRNA in a microorganism, 23SrRNA, or gene DNA of those is 
determined. And the arrangement and the non-conserved sequence which are well saved between Momma and a 
group and between seeds are determined, and it is used for identification of a microorganism. This method is making 
the mainstream of identification of a microorganism. Then, the base sequence of the nucleic acid probe of the 
couple of this invention can be set up easily. What is necessary is just to specifically search data bases, such as 
EMBL, GenBank, DDJB, and RDP (document name: the directions of the database of a genome network, KYORITSU 
SHUPPAN, 1996). 

[0030]For example, if the probe which carries out hybridization to the arrangement of the following well saved to the 
prokaryon microorganism is used, the abundance of a prokaryon microorganism can be measured in the compound 
microorganism system which consists of a eucaryotic microorganism and a prokaryon microorganism. 
1 X50TCT CAA ACT AGG ACC GAG TC(3') 

2X5')ATT GTG TAC GTT CAG CTT GC(3')3)(5')GAT GCG CTC CGT CGT CAC CC (3')4)(5')GGG TGA CGA CGG 
AGG GCA TC(3') 

5) (5') GTC GTC GGC GCC. ATT ATG6(3'X5') CAT. AAT GGC GCC GAC GAC(3') 7 (5') TTT GAG TTT CCT TAA 
CTG CC(30 8 (5') GGC AGT TAA GGA AAC TCA AA(3') 9(5')GTA. CCG ACA GCA GTC GAG CA(3') 
10) (5') — TGC TCG ACT GCT GTC GGT AC (3') — suitably the thing of these 1 1 (5*) TGC CCG CCA CAC ATG 
(3') 12 (5') TTC CTC CAC TAG GTC GGC GT (3'), The above 5, 6, and 1 1 etc. can be mentioned. 
[0031]Such is carried out, and during the arrangement of those other than the aforementioned base sequence, since 
a specific bacillus has specific arrangement, according to a bacillus, the base sequence of the probe for specific 
bacilli is set up. When the concrete microorganism of a certain compound microorganism system does not become 
clear, nucleic acid is extracted from a compound microorganism, 16SrRNA, 23SrRNA, or gene DNA of those is 
amplified by the PCR method, the nucleic acid contained in the system is separated, and the arrangement is 
determined. In 16SrRNA, since it is a base sequence of 1500 - 1700bp grade at the maximum, by the present state 
of the art, it can opt for the whole base sequence easily (). [ Nucleic Acid Research and ] 1 7 volumes, 7843-7853 pages, 1 989; 
A new edition microbiology laboratory procedure, 203-289 pages, 1899, Kodansha SAIENTIFIKU. If you carry out analysis 
commission, it is convenient for International Reagents Corp. 1000 bases are analyzed by one operation. 
[0032]A base sequence is set up as mentioned above and a pair of nucleic acid probe of this invention is prepared. 
From the aforementioned thing, a pair of nucleic acid probe of this invention is added in a compound microorganism 
system or a symbiotic-microorganisms system, After carrying out hybridization to 16SrRNA, 23SrRNA, or gene DNA 
of those of a particular group or a specific bacillus, The intensity of a fluorescence color or the fluorescence 
intensity ratio of a donor fluorochrome and an acceptor pigment to generate will be measured, and the abundance of 
a particular group or a specific bacillus will be measured. In this invention, although it is applicable to the viable cell 
system of a compound microorganism system or a symbiotic-microorganisms system, It adds with the nucleic acid 
probe of this invention to the homogenate of a cell as well as the cell which received physical processing of various 
various enzyme treatment and chemical agent processings, various surfactant treatment, an ultrasonic wave (sonic), 
cell crushing, etc., etc., The method of measuring the intensity of the fluorescence color to generate and measuring 
the abundance of a particular group or a specific bacillus is also a more suitable method. 

[0033]The aforementioned measuring method is the same as that of methods, such as the conventional molecule 
beacon method (Applied and Environmental Microbiology;63 volume, 1143-1 147 pages, 1997). For example, it is as the 
following. Before adding a nucleic acid probe, buffer solution etc. adjust pH of a system of measurement to around 



seven (neutral vicinity). 

[0034]the particular group or specific bacillus in a compound microorganism system or a symbiotic-microorganisms 
system — as a cell number — a 10 6 - 10 8 individual / ml — it is suitable although preferably acjjusted to a 10 7 
individual / ml. It can be performed by concentration by dilution or centrifugal separation, etc. When a cell number is 
less than a 10® individual / ml, the intensity of a fluorescence color is weak and an error of measurement becomes 
large. Since the fluorescence intensity of a compound microorganism system or a symbiotic-microorganisms system 
is too strong, it becomes impossible to measure the abundance of a specific microorganism quantitatively, when 
exceeding a 10* individual / ml. When cell mass concentration is deep, corresponding by dilution is possible. 
[0035]It depends on the cell number of the particular group or specific bacillus in a compound microorganism system 
or a symbiotic-microorganisms system for the concentration of the donor nucleic acid probe to add. as opposed to 
cell number 1x10 8 /ml — 0.5 - 2.0nM concentration — it is 1.0nM concentration preferably. At the time of less than 
0.5, it does not become the data which reflected correctly the abundance of the microorganism of a particular group 
or a specific bacillus. And it is preferred to add an acceptor nucleic acid probe at a rate of 1.5 - 2.5nM preferably 
one to 4 nM to donor nucleic-acid-probe 1nM concentration. When an acceptor nucleic acid probe is less than 1 nM 
to donor nucleic-acid-probe 1nM concentration, in order that the probe of a couple may not carry out hybridization 
to a target thoroughly, the fluorescence intensity of the system concerned becomes smaller than the abundance of 
the microorganism of a actual particular group or a specific bacillus. When exceeding 4nM, it becomes superfluous 
[ an acceptor nucleic acid probe ], and becomes futility. 

[0036]When carrying out hybridization to 16SrRNA, 23SrRNA, or gene DNA of those of the nucleic acid probe of this 
invention, a particular group, or a specific bacillus, next, reaction temperature, Tm value of **10 ** of the 
hybridization thing which carried out hybridization to the specific part of a donor nucleic acid probe, the 1 6SrRNA 
concerned, 23SrRNA, or gene DNA of those sets **5 ** as **2 ** preferably especially. Nonspecific hybridization 
can be prevented by this. At the time below Tm-10 **, when exceeding a nonspecific hybridization cause and 
Tm+10 **, hybridization does not happen. Tm value can be calculated in the experiment which designs the nucleic 
acid probe of this invention. Chemosynthesis of the oligonucleotide of the complementary arrangement which carries 
out hybridization to the nucleic acid probe concerned is carried out with a nucleic-acid-biosynthesis machine etc., 
and Tm value of a hybridization thing with the nucleic acid probe concerned is measured by the usual method. The 
reaction time is for 60 to 90 minutes preferably for 30 to 180 minutes. At the time of for less than 30 minutes, 
hybridization becomes unreacted. Since the nucleic acid probe of this invention comes to combine also with the 
arrangement of those other than the purpose arraying structure when exceeding for 180 minutes, an error of 
measurement becomes large. 

[O037]It is also possible to fix the biomass after performing hybridization by the method mentioned above besides 
the above-mentioned method on a slide glass or a membrane filter, and to perform microscope observation, and it is 
possible to acquire the information on the cell number and percentage of a stricter composition bacillus in this case. 
The method of the immobilization to up to a slide glass is shown below. The biomass suspension hybridization 
processed [ above-mentioned ] is put on the slide glass in which gelatin coating of about Imicrol and the eight holes 
was carried out. This is dried and it observes under an incident-light fluorescence microscope. If the probe designed 
with the thought of this method is used, only target 16SrRNA or 23SrRNA in biomass crushing liquid are detectable. 
Since it can carry out clear [ of the problem of a probe penetration ] by carrying out biomass crushing, it is 
dramatically effective when the permeability of a probe targets a bad bacillus. 

[O038]After carrying out hybridization of the nucleic acid probe of this invention to 1 6SrRNA, 23SrRNA, or gene 
DNA of those of a particular group or a specific bacillus on the above conditions, the intensity of the fluorescence 
color in which a compound microorganism system or a symbiotic-microorganisms system colors will be measured. In 
this case, if the fluorochrome molecule of a donor nucleic acid probe is excited with a specified wavelength, when an 
acceptor nucleic acid probe exists, the coloring intensity of a donor fluorochrome molecule decreases and the 
fluorescence intensity of an acceptor nucleic acid probe increases. 

[0039]The intensity of the fluorescence color measured as mentioned above is proportional to the abundance of the 
particular group or specific bacillus in a compound microorganism system or a symbiotic-microorganisms system. 
That is because the abundance of the quantity of 16SrRNA, 23SrRNA, or gene DNA of those, a particular group, or a 
specific bacillus is proportional. 

[0040]Ingredients other than a microorganism [ in / on this invention and / a compound microorganism system ], It 
is not limited, unless hybridization with 16SrRNA of the nucleic acid probe of this invention, a particular group, or a 
specific bacillus, 23SrRNA, or gene DNA of those is checked, or unless coloring of a FRET phenomenon and a 
fluorescence color is checked. For example, KH2PO4, K 2 HPO^, Nah^PO^ Inorganic nitrogen, such as phosphates, 

such as Na2HPO^, ammonium sulfate, an ammonium nitrate, and urea. Various salts, such as sulfate of trace 

element ion, such as various salts of ion, such as magnesium, sodium, potassium, and calcium, manganese, zinc, iron, 
and cobalt, chloride, and carbonate, and also vitamins may be contained suitably. What is necessary is to separate 
the biomass in which two or more microorganisms are intermingled by operation of centrifugal separation etc., and to 
just be again suspended in a buffer solution system etc., when the above-mentioned inhibition is observed. 
[0041]As the above-mentioned buffer solution, various buffer solution, such as a phosphate buffer solution, carbonic 
acid buffer solution, tris and chloride buffer solution, Tris Grishin buffer solution, citrate buffer solution, and GUTTO 
buffer solution, can also be used. The concentration of buffer solution is hybridization, a FRET phenomenon, and 
concentration that does not check fluorescence coloring. It depends for the concentration on the kind of buffer 



solution, the pH of buffer solution — 4-12 — it is 5-9 preferably. 
[0042] 

[ExamplejNext, working example and a comparative example are given and this invention is explained still more 
concretely. 

Working example 1 Escherichia coli (Escherichia.) The nucleic acid probe of the couple of this invention which is 
counted from 5'end of 16SrRNA of coli, and carries out hybridization to 338 to 355th nucleic acid base sequence (5') 
ACU CCU ACG GGA GGC AGO (3') was prepared. The above-mentioned arrangement is known as a group specific 
sequence of an eubacterium. 

1) Nucleic-acid-probe:(5') GOT GC(FITC) CTCC (3') which counted from the donor nucleic-acid-probe 5'end. and 
carried out the sign of the carbon of the 5th place of the 5th cytosine base by FITC was prepared. In order that the 
amino group of SHICHIJISHIN may raise reaction temperature as cytosine which carries out a sign, using what was 
embellished with the amino linker (it purchases from Kern Jeanne, Inc.), The nucleoside except carrying out a sign by 
FITC compounded the oligonucleotide of said base sequence using DNA synthesis machine ABI394 (made by Perkin 
Elmer) using the ribonucleoside formed into 2-o-Methyl. After compounding the oligonucleotide concerned, the sign 
of the amino linker which was counted from 5'end and combined with carbon of the 5th place of the 5th cytosine 
base was carried out by FITC. NAP-25 column (Pharmacia manufacture) performed the gel filtration for the reactant 
concerned, and unreacted FTFC was removed. Furthermore, opposite phase HPLC (B gradient for 15 to 65% and 25 
minutes) was performed on condition of the following. And the main peak eluted near holding time (retention 
timerRT) 20 minute was isolated preparatively. The fraction isolated preparatively was freeze-dried and one donor 
nucleic acid probe of the couple of this invention, i.e. (5'), GCT GC(FITC) CTC C33(3')microg, was obtained. 
[0043]opposite phase KUTOMATO — grufly solvent B:0.05N TEAA 40%CH 3 CN column for condition:elution solvent 

A:0.05N TEAA 5%CH 3 CN gradients: — CAPCEL PAK C 18 ; . 6x250-mm rate-of-dissolution: — 1.0 ml/min 

temperature: — 40 ** detection: — 254 nm [0044]2) The nucleic acid probe which carried out the sign of the amino 
group of the cytosine base (5 f the end side to 3rd thymine base) in the chain by the side of the preparation 3'^end 
of an acceptor nucleic acid probe by TRITC : (5') CGT(TRITC) AGG AGT (3') was prepared. In order to raise 
reaction temperature, the ribonucleoside formed into 2~0~Methyl was used for the nucleoside except carrying out a 
sign by TRITC. That (Kern Jeanne, Inc.) with which the amino linker of C-5 was embellished by the 5th place of the 
base was used for the thymine which carries out a sign by TRITC. The acceptor nucleic-acid-probe arrangement of 
the oligonucleotide of said arrangement, i.e., this invention, was compounded using DNA synthesis machine ABI394 
(made by Perkin Elmer) using these nucleosides. The sign of the amino linker of thymine located in the 3rd from a 
five prime end was carried out by TRITC after compounding probe arrangements. Refining was performed by the 
same method as said donor nucleic acid probe. 

[0045]Concussion culture of 109 shares of Escherichia coli JM was carried out at 37 ** overnight using the 
Erlenmeyer flask of 200-ml ** containing 50 ml (presentation: NB, 0.08g/100 ml) of working example broth 
[ NYUTORIENTO ] (NB) (made by Difco) liquid media sterilized two times. 1 ml of culture medium was centrifuged 
with the Eppendorf centrifugal tube of 1.5-ml capacity, and the biomass was obtained. The biomass was washed 
once by 100micro of 30m M phosphate buffer solution (specific salt) (pH:7.2) I. The biomass was suspended to said 
phosphate buffer solution 100mul of 130mM NaCI content The suspension concerned was under ice w cooling, it 
ultrasonicated for 40 minutes (output: 33W. oscillating frequency:20kHz, the oscillating method:0.5-second oscillation 
0.5-second pause), and the homogenate was produced. 

[0046]After centrifuging said homogenate, supernatant liquor was extracted and it moved to the cell of a 
fluorophotometer. Temperature control of it was carried out to 36 **. The aforementioned donor who warmed 
beforehand at 36 **, and SOmicro of each solutions (as a DNA, a donor probe is 0.35ng/mui and an acceptor probe is 
0.18ng/mul as a DNA) I of the acceptor nucleic acid probe were added, buffer solution was added further, and the 
whole quantity was 2 ml. Hybridization of Escherichia coli 16SrRNA and the nucleic acid probe of this invention was 
carried out for 90 minutes, carrying out temperature control to 36 **. It measured with the fluorophotometer after 
90 minutes (excitation light: FITC, measurement fluorescence color:580nm). The result was shown in drawing 1 . 
Between cell mass O.D.660 and the intensity of a fluorescence color, proportionality was expected for drawing 1 t o 
show. 

[0047]The culture medium same to the biomass of Escherichia coli JM109 obtained in working example 3 working 
example 2 as working example 2, The sard concentration mixing of the biomass of the Pseudomonas 
POUSHIMOBIRUSU 421Y stock (Pseudomonas paucimobilis) (present name; Sphingomonas POUSHIMOBIRUSU) 
(FERM P-5122) prepared by the culture condition was carried out, and the compound microorganism system was 
prepared. About the obtained mixed liquor (the cell mass concentration of 109 shares of Escherichia coli JM is the 
same as that of working example 2), the homogenate was prepared by the same method as working example 2. The 
donor who shows below the homogenate concerned, and the acceptor nucleic acid probe were added like working 
example 2, and it measured by the same method as working example 2. The used probe used the probe of the 
arrangement of the specific following for the gamma subclass of the PUROTEO bacteria of 109 shares of 
Escherichia coli JM which belong. Target base sequences are 23SrRNA. Production of the probe was performed by 
the same method as working example 1. 

- donor nucleic-acid-probe: (5*) — GCC T(RTC) TCC C (3') and acceptor nucleic-acid-probe: (5') — the ACA TC 
(TRITC) GTT T (3*) result was in agreement with drawing 1 shown in working example 2. Also in the system which 
two or more sorts of microorganisms compound by this, only the target microbe was detected specifically, and it 
succeeded in measuring that abundance. In this example of an experiment the time from extraction ****** to 



measuring finish was 2 hours about the biomass from culture medium. 

[0048]the both ends of the oligonucleotide of the same base sequence as example of comparative experiments 1 
working example 3 — 5-CCCCC — a base sequence and GGGGG-3' — the oligonucleotide which added the base 
sequence was prepared like working example 1. the method (Appliedand EnviromentMicrobioL 63 volumes, 1143-1147 
pages, and 1997) of this oligonucleotide to P.Schofield and others — it applied correspondingly and the molecule 
beacon was produced. dabcyl-N-hydroxysuccinimide was combined with the three-dash terminal as a quencher, and 
FITC was combined with the five prime end as a photogen. High BURIDA1ZESHONSHI was carried out like working 
example 3 except using the molecule beacon concerned. In this case, the cell mass OD^qq value performed 

hybridization by 0.6. As a result of measuring time until fluorescence intensity is balancing, it became like drawing 2 . 
10 hours was taken to be balancing. 

[0049]As a result of measuring time until fluorescence intensity is balancing like the example 1 of comparative 
experiments using the nucleic acid of the couple of this invention of working example 4 working example 3, it 
became like drawing 2 . 60 minutes was taken to be balancing/thus, fluorescence intensity — a balance — the time 
of until is very short. As for this, it is considered to be the cause that the probe of the couple of this invention does 
not take secondary structure within a probe unlike a molecule beacon. And this phenomenon shows that the 
purpose of this invention can be attained in a short time. 

[0050]The relation of the base mismatch and fluorescence intensity in the hybridization of the nucleic acid probe of 

the couple of working example 5 this invention and a target base sequence was considered. The oligonucleotide 

which has the following base arrangement as a target base sequence was compounded like working example 1. What 

was used in working example 3 was used as a nucleic acid probe of the couple of this invention. 

A: (5') AAA CGA TGT GGG AAG GC (3') (with the nucleic acid probe of the couple of this invention, and no 

mismatch) 

B: (5') AAA G*GA TGT GGG AAG GC (3 1 ) (the nucleic acid probe and those with 1 base mismatch of a couple of 
this invention.) 

C: (5 r ) AAA G*GA TGT GGG AT*G GC (3') (the nucleic acid probe and those with 2 base mismatches of a couple of 
this invention.) 

However, the above-mentioned * seal is a mismatch base. 

[0051]nucleic-acid-probe donor probe [ of the couple of Experimental condition (1) Cell mass ODgg 0 :0.6 (2) this 

invention ]: — 4nM acceptor probe: — 16nM(3) hybridization time: — 90-minute hybridization [ (4) ] temperature: — 
36 **(5) experiment operation: — working example 2 — the same . 
The experimental result was shown in Table 1, 
[0052] 
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The nucleic acid probe of the couple of this invention is understood that singularity is high from Table 1 . 
[0053] 

[Effect of the Invention]As mentioned above, the nucleic acid probe of the couple of this invention has the following 
effects. 

(1) One continuous specific sequence is detectable by setting the interval of a donor probe and an acceptor probe 
to 0, for example. For this reason, the number of bases of the specific sequence restricted from the field of 
reactivity or singularity so far (about about 10-25 bases) can be doubled (about about 20-50 bases). Therefore, the 
singularity of detection can be raised by leaps and bounds. 

(2) It can be adapted by dividing arrangement into two and carrying out fluorescent substance ornamentation into 
the chain of the probe arrangements of one of the two or both also with the known specific sequence currently used 
from the former. 

(3) When it is used by two methods, the number of bases of a probe [ even ] of a hit decreases, and the penetrable 
problem of the cell membrane which poses a problem by the FISH method can be reduced. 

(4) The determination of the probe arrangements of this invention determines only a specific sequence to detect, 
and should just divide it into two, and it becomes simple probe designing it. 

(5) Since the thing which lose the portion of a single strand among both probes as mentioned above (or few) and to 
do is possible, the nucleic acid between a donor and an AKUZEPUTA fluorescent substance sign takes double helix 
structure. For this reason, the distance of a donor and an acceptor can be specified correctly and this distance 
cannot change easily due to the nucleic acid sequence of a target. Therefore, the trial-and-error probe development 
accompanied by an experiment becomes unnecessary. 

[0054]specific in the abundance of the particular group or specific bacillus in a compound microorganism system or 
symbiotic microorganisms, when the nucleic acid probe of the couple of this invention is used — it can measure 
simple and promptly. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]T he figure showing the relation of the intensity of the cell mass in the hybridization of the nucleic acid 
probe of this invention, and Escherichia coli 16SrRNA, and a fluorescence color. 

[Drawing 2jT he figure showing change of the fluorescence intensity in the hybridization reaction using the nucleic 
acid probe of the couple of this invention. 
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1 ) (5')TCT CAA AQ AGG ACC GAG TC(3 ) 

2 ) (5')ATT GTG TAC GTT CAG CTT GC(3') 

3 ) (5')GAT GCG CTC CGT CGT CAC CC (3') 

4 ) (5')GGG TCA CCA CGG AGG GCA TC(3') 

5 ) (5' )GTC GTC GGC GCC ATT ATG (3' ) 

6 ) (5") CAT AAT GGC GCC GAC GAC(3') 



7 ) (5')TTT GAG TTT CCT T.AA CTG CC(3") 
8 ) (5') GGC AGT TAA GGA AAC TCA AA(3' ) 
9 ) (5")GTA CCG ACA GCA GTC GAG CA(3") 
1 0 ) <5')TGC TCG ACT GCT GTC GGT AC(3') 
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i mm 7 3 Tie«oiss wm^wwaaamiz , 
m$m i - 5 mtifr 1 jswettwaarra - y . 

1 ) (5')TCT CAA ACT AGG ACC GAG TC(3') 

2 ) (5')ATT GTG TAC GTT CAG CTT GC(3') 

3 ) (5')GAT GCG CTC CGT CGT CAC CC (3') 

4 ) <5')GGG TGA CGA CGG AGG GCA TC(3') 

5 ) (5')GTC GTC GGC GCC ATT ATG (3") 
6) (5') CAT AAT GGC GCC GAC GAC (3') 

7 ) (5')TTT GAG TTT CCT TAA CTG CC(3") 
8 ) (5')GGC AGT TAA GGA AAC TCA AA(3') 
9 ) (5')GTA CCG ACA GCA GTC GAG CA(3') 
1 0 ) (5')TGC TCG ACT GCT GTC GGT AC(3') 
1 1 ) (5')TCC CCG CCA CAC ATG (3') 
1 2 ) (5')TTC CTC CAC TAG GTC GGC GT(3") 

imms ] mm i -7*>wiA> i mztmn-tt 
imm9 3 mm 1 -7*mwia» i mtzimo-tt 

{ if m 1 0 ] turn 1 - 7 « wn*» 1 ^z%m<^- 
(mmmmmizmin-f izt mmttm^^m 

[ ii^jg 1 1 3 m^mwkt wtmMMmtf. 
^mmiMmmx-ibhwm 9 * tzii 1 0 iztmn 

imm 1 2 3 tifemmm tt3.&&&k±m%tf, 

1-22 nwmfrh* <0 . *Jfl1WI4*iMBR"r* § 
S^S 9-11 <0(Bjn*» 1 «fc£*o*£«4*!*4 fc 

[ mm 1 3 3 «:*ift±«ifl)*t=# 
!ST4»41ft^>l6SrRNA. 23SrRNA*7t(S 

*■ n^^it g^a«ffi wuppj $ fix v 6 io-c* ^> 
»s*9- 1 2<oHn*»i mzim?>m£m&m£K 

(^<?)|IH^iMBfl3 
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(000 1] 

lfcautts^raaa-r* . mz, 1 6 s r r 

N Afg I < it 2 3 S r R N A Z fc«t*Oit&? D N AC 
A-f /'jNt-xs >-L F I SH (fluorescence in 
situ hybridization)ffitffl^l)C: fc*<T'£3> — %<7)%L 

(0002] 

immm) ml m^±m^m^xn^.mm 
£mi-&umtf&3Ztix^z> (mm ■. «i o^jg* 
m^xsmm^M ; 1 2 oh ; j t/& 1 0*4 n 3 

X'l&c^frt^oW&frhXbb. LfrLKWh. 

mzixmfr-ymmzmm&umte. ttMiz 

tlX tr \% v , If Oft&fttf i'<0 J: a o & » 

ix\^^<Di}<imx-hi. 

( 0 0 0 3 ] £ £ . *»ffcsic£filc££* (f-*-77- 
& (gSH 1 2 1 7-1 

43^, 1 9 9 8*> . M«m&.mm • 

£t>>^mL£Mfctzii&tfztit>mmztsuxi>m 

[ooo4]se*. mm x 0 Kmitvmmnxv* 
m&^z&\ihftfe7)V-rmL<\miz®<r)friE 

16SrRN'Agt<li23SrRNA^ 
tti-e^StfE^DNAC/W yU^W -b'-xa y-f*- 

0<7myc&m*:%ffit& F I SH (fluorescence insit 
u hybridization) jfeSrfflU'Ctf 5 i>?)X'foh (Arch.Mi 
crobioU 16 8®. 18 5-192W. 1997 
*> . 

(0 0 0 5 J ftjfi. «m8| ($-J I 2*13) -cfcaararsi 

JH't'-ay (molecular beac 
on) StfoSilSTra/Wf^SfUt (Applied and Envi 
ronmental Microbiology : 6 3®. 114 3~ 114 7 
1 99 7*). 38Wifi?fl«H3*lft#*tr- 



[0006] buIS^F I SHifrCtt, *as<ott»rn 

< fc t> 1 5 ULh"C* ofe. CO J: a**v^r 

[0007] ^t'- 3 y&te. }g?g-r'rr oct **-c-# 
6±C 1 2B$^tv^MB#raTC'^m* ? f#^ill>t<.o 

t^aiBHt^L-c^fe. 1 2&ftsit^i®.mfflx'i>. 
xi±. mixGmh<7)X'te%\>\ 

[0008] ±.llcomm*h. T# itfJta^rn- 
t, <0T\ r n - 7(C-(it0fe^-C'^li $ tlfz TV - 

m&tixwz. tfz. Tu-rvmrnMimzs^ y 

{iWSB^^ita^fiSWC-C- LT«0!**o 1 C-^L 3 
^ <'f> v ^ ^sWSa $ tlX v . W«, 
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xmt$&. 

{00093 

i>T#£^-7m<{i#£«<0#£S£&J|fiWcf 
COO 1 0] 

• X^P^r— • t— (Flurorescence Resona 

nee Energy Transfer) (FRET) W&Z&Z U#S 

&g?7"n-7>\ /W/iJ/U'-y 3 y-r*^ Zo 

IX 0 i fcli 1 2 "C. »W**ffiflfc<M 

«*fe*4W. FRET£ftM»*Wfc:fc±-*&gfflt 
fcffia-f * J: 7 fcfl«l5/«:->tott»rn-7'(c#t 

4 )£*0i,- 7^ L < tt#)fc 

«tl * n 5 . *5W!ttJ&»*>*flJ!.£ 

[0 0 l l ] sp*>, *fMH(i, 

1 ) 7;^Dl/txx • (✓y-fyx • x*/u^- • by 
VX~7t-~ (Flurorescence Resonance Energy Transfe 

r) (fret) mmz&zLnh-n<mit%m j jti- 

X\ 8'J*«aW«U8EWCA'f 7 V ?A t'-ygn-e 

aSntV^aJtfijR^^F RETSr*{,«MRW(Cjft 
Siot. ( 1 ) -»W*36e*#*<0-#*<. z 

t>t)*-Mzmmztixie'). mw-umft&n 
4£i*. ( 2 ) -tt^jfcfeaMH 1 *)** 

x^^i'czVfmtth-n^tmro-y. zk. 

2) file i ) <D~*fcomnyn-7zm^x . mswm 

3 ) file i ) a-tf0>mt7n~7zm^x. «*r± 



(00123 

$ h vsm&m-t . *%mt-m* y ^ 

y #7 7 I/ **• H 4 fcte 2 -me thy l-R N A . D N Afr£ 

bp*>. aw*ssia?«j{c^wt3A>f ry *w 3 y 

[00 l 3 3 *Wft<n-tt<r>ifm?u-~r<7)it y 3** ? 
JE«a»^JK«l (W£tf, ABl 394 (Perk in El merit 

mmzftbixx^hcnx\ m^tfLmzm^zLx'ftt 

7. 2 3 9-2 4 9K. 1 9 9 9* ) . BSKPIOKJr 

(*) %t°£m?z>zttfx'*z>. 
[00141 *%,w<o-tfr>tmyn~7ii^ mz&K 
&MX'®mztix^z>t*<nx'foh. zcD&yt&mit? -n> 

— (Flurorescence Resonance Energy Transfer) ( F 

ret) m&z&z Lm-ttn&K&mtt^zttb 

i<0X'$>&. * IX. * X )3?9V*+VZWMLX^ 

vizto^xmmztozsdwamnt'h 

LTtiv^. j:oft«t«tcu mta. -m 
^■c fflstc m * ^ 9 *$mo t*. ^ y .-K— ^ 4 

fy->*syJS3£^5[2^*a?) tc»m,TtJ:<. 4 

fe. -ttwabiMyR^^zos: . fltt>*>Kfigjfi;& 

( 0 0 15 J *Wftr>F re TSMft^gc Lf»4««)9t 
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3fefe*4W:ti, FRETtCfc^t. -tftfx*^*'- 
n&H-fc ( K^-*3tfMR^) , flfcfra*f cog 
**(7?-fer*-at*ftSMW 

ifcWCtttfU. flUtf. K7-Sjfcfe3«Hf 1 i:LT. 
lit, X (fluorescein) . 7/M"H:W 

V isT F (fluorescein isothiocyanate) (FI 
TO , 77*7*-«3fefe3IWJ^i:LTU. x-u-7 
Sy (x-Rhodaraine) N r h 7^7/1^0—7$ y4 77 
3j"x74>— F (Tetramethylrhodamine isothiocyanat 
e) (TRITC) ifcliGG (carbocyanine3 ) Zt'ZWf 
hZttfTtl, f&t&fr^tt* U»tOfcUT. K7 
-ffitfiSWH^i: LT7n*H:>f v, FITC2\ 77-te 

r^-gatfas^H 1 !: x -o-rs y\ tritc^^ 

[0016] »W«*fe*iHrWftt F RET£jg.I L 
tflefiPt*. L*»U HRWfctt 2 0-8 0 AT**. 

F^-SBCfiJM)^ fc LT7/M-H:yX (fluorescen 
ce) . FITC. T^-feT^-aaCftS^tL-Co-^S 
TRITC* fcliCY3£flfflLfc*3\ S3fc&*#?T« 
»3ftttffl£R±#2--3 0«*, #3tL<»i3-20 

T> «S±. K7~£#fi£#?TfIifS*h*:*y:f* 

^mnidn^Ti- y ^ ? h t 7 ?-fc7? -r 
BWSiRKJiJfc:/ W 7' y ¥ A -fcf-v 3 y Uz t # . -ft 

cof RErm&tfmz itm&mzti&. *mtz*s 
m i< mvmmttimmz ix o *tM 1 

[ o o 1 7 j fi3e<o«3Kfe**wiEw--*r<03r 'J ? 
tx. smtaw&mt ix t y s ^>tgg£ to* 7 v 

S^WfiSiO5(ii0*>r = y y y»--c» 
£ fix- 7 7 1' y K £ ffl v > 6 nifiwm: hh> f co 7 7 

ist-isFtrnmix. sum* *9\s 

*h. %mk. Tssvy/r-zmye&mftTtzxm 

ti. zcDtoizixmwmwsmzmK&MX'm 

*?# £ . $ £• 0 JfcSSPJco y .7- x * 

^jfcttglt^hES-finiDtf, ftLHSMTAS (ffildife 
M. yx.)i-?-i;x><vTT? 4 V > , 

[0018] *»Hfl«-ltoBE»7 , a-7Tiin£*>J: ? 



assac w r y 74 -tr-x 3 yf £> t f r e tsbr 

t -issto 5 7 & t %mmimfc3kmz x -> 

Kra-7'(iig^-c#Stt«oiSvx \><r>X'bb. 
[0019] wmoF RErmzmmitz'U rv? 
44£-i/3ymt. H"**-. r^-tr^-tfOS^TS- 
zott, ^K<oMKsef'!co**t(fffl!urv^. i-? 

T. tiMSftTtt, FRET3SB«*iaatCiBC$-fr4^ 
^> / vf 7" y ^ XL7t t # <r>--?<r)m-7ffim&$) 

n-7-h 7^-trT^-7*n-7'f: iOr«cO^«i s ^ 

[0020] u*»t*#i5». *»«»o-*r<oea8rn- 

(1) K7-ro-7t7^-b7^-7'D-yt«0^ 

zmrt-hz.>tfx'%h. mtcth. ztizx-mfoa* 
ftm&omfrbMMZ tix # ^^wieyij^iass ( ^ 

8-2 5i^SgJg) £2fS (»1 6~5 0fIX^) 

f <fc->-t, «tai^»iitt*jR««(ci6i 

( 2 ) ftm^ffitiztixwz&mrmxwmtiiz-o^ 

Xi>, KWt-^tc^tJL. fr^raSo^{i^c07*D-7' 
( 3 ) MS ( 2 ) cr>umx'mmitzw&, 7-0-7-0 

3fc OtOfiaft**^ < t' 0 . F I S Htfe-CPWi: %h 

~>tz%)%. a&ODNA£7-u-7^ijC&ffl76i:7- 
Q-7iOT mfI*<(ftT L , 9-*r v h b<Dfcfc&tfM < 
^r^cot'. rD-7l2?i|(0Tm(lSr±(f ^-7-/ h i:<7) 
RiCtt $r^5?t7-i> fzib. 7u-7Bffltzli RNAttz 
t±2-o-methyl RNA, PN A**>*»;KR£6^"$-*l 

(4 ) *»«W<oro-7iBW<oft@i. *SlU3t^»» 

zo^ro - 7coT m mtf-m- hi. o tzftmtt mi 

< 5 ) mz<r>± o (ci^7 , a-7? B 1(c-*iSc0^5-'5:< 
7 (SS^(S^< ) thZ.ttHW£lZ*>. F7-. 7 

7 ^T?~mmmmmmt-mt>itA,m&* t 

Z>. ZVfztb. H7-. 77-fe7*-*)ffi«ttjEWfc:* 
Jt7^» C . C olEWi ^-7 ••/ bOWERFHz 
J:->T56ftUtc<v\ ctot. ***f#5aff«iMWr 
7'n - 7HB&*^$: < =5r^» , 
[002 1] #RBJ!T'»i. K7-^>t!RjK. T9*.T9 

fm±. ei^F re twrmiibl^ w y y 7^ -e 
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tsmwt: tio &mx$> ott. pre rmmm t> jt 

*»-jt«7o- 7li . H TO - 7' fc 7 7 -t 7* 

* -rn-r«)fiaM& fre Tjwfc aAtsares 

[00 22] *»^-*fott»rn-rtt, #«&®t 

<»4K«4%W1 6SrRNA£L<(i2 3SrRNA 

4 til **stg? d n a iz&mmz>\4 y v m -tr- x 

3 § J: o tHH- LTfc < £ t (c J: 0 . 

(0023] #JWIfcanT . fctt, iKr 

ire**. *^*fc:»tw6ii«wfite»»i*«- mm 

«#*«SC***T**. *<^t=fiPfc-*-*ffl«*>«& 

[0024] t tiHRW£5 3 «4tt<0i £ T\ 
WX£.t%. ffiOffiW 375X7. "7^;^. y-yT-f- 

ymbiz. mmnmzn^x. mm. b'wxoiz&m 
[0025] *mv>-ttnm®rv-7rmmx°z * 

zmbzbtfx-th. mux. 

4 ) &&m&.mm& (ik&ftffJM**) . 

(jRtt»£ffl^**rtt£jfi. ««Srfflv^rsyi»eL 
<MMMGMMr£IH:?. ) . 

zti^mx-ii. mtwhmmbVr^ixhnmmmm 
*rtt*4*r *«£»i. * tztmwstn&MiOM-rb 



\mmihx"nbixh<r>x\ m&tuztfnt wfonzm 

t\ 3 ^ vzmm^mimjkx'b h . z^x^^m 
wt&j&k (ft&itt£ife%) cawc, am <i#£^ 

[0 02 6] ifc, aWKHKfcHTtt, $ 

c t h . * ix . <fc o«F*ci4»fc»i£t 

1 6 S r RN A, 23SrRNA, a^ti-efx^^afg 

(BOffflEit) t««Li»Witf. 
mcoft&iti:'J>-%< bi, l-StiffllWUzMJZ 

th-mmz. wzmftm&.'facrmvmm (mm 

ft: 16SrRNA s 2 3 S r R N A<7)tSSffi?iJ £ 

<-r mown.) it. mi<it2-~22. £*)mi 

<(42-l OX'&t,. 22ZmtZ,b. W&WMS.^ 

m#imx\ m<r)tm%n±mzm t -o > . * 

CO^f^^lJfc UX» Agrobacterium Acenetobacter Oers 
kovia Entrobacte r A»£3r*«£l8&flfiR ( R- 3® 
t*Sn"CV^. ) t\ (APR- 3) 

(Biosci.Biotech.Biochera. 58(9)*. 1589— 1594H> 
1994^) ^t'Sr^f4Ci:* { T'^l>. 

[0027] *%mztouxmiffi!k1fa3k<7Mfe?JV- 
7blZ. Miff, KM'«^t^TO±WIStTv^ 

^ *^tt±WR(z« ft * n^fis*^ . z tzmmsEtotf 
m&ix^mbzm&rj&mimz^o . ^set 

[0028] *#WlcfcvvC, 

Wz*(nMm*lz*Wjfr-tt<r)mwcru--rz 

mux. ttii&ii^T%L<im , %mm*E3L*m. 
?h%&. -n<nmi7u-7wmmmm\iiz/\4 y 
u n -tf-v 3 v Ltz b 9 . iittrai&i|attSft<o£- 

ft^'16*»^50. »iL<tt20*^40-C*«. * 
L<«10*»<>20-ca>6. fU'C. tfi£ft*<2 5«± 

tti»7 , o-7*<oaija^>i9jStt*<»<4o. a^c 

[0029] msmitm. m.^.mnmz-nnim. 
* mm i m& . * ossro- t-^js sie^jf i . 
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n-rii, Mm.wsL<immm(o 1 6 S r RNA 

St<fi23SrRNA£ fctt *<9itf5? D N A?)lf £ 
McftfiffKcv W 7U *y -t- v 2 yf&cDX\ 1»JS 

//U- 7'^)ffSfi ^US-f !» . 16SrRNAgL 
<tf2 3 S r RN AifcJi-e^jte^D NAtC«^T . 

mm) *«ffl-rnar«fcv\ sat. 1 6 

S r R N A£L < (i 2 3 S r RN A ft fc(i* cOiWe^D 

6. AftWt-JiEMBU GenBank, DDJB. 
RDP&fcW-?-<-x£#Jrfftfca^ (X®. 

1996^) . 

[0030] ^J^tf. «tt«£*fcJ:<«#$fi"0>* 

1 ) (5')TCT CAA ACT AGG ACC GAG TC(3' ) 

2 ) (5')ATT GTG.TAC GTT CAG CTT GC(3') 

3 ) (5')GAT GCG CTC CGT CGT CAC CC (3') 

4 ) (5')GGG TGA CGA CGG AGG GCA TC(3' ) 

5 ) (5')GTC GTC GGC GCC ATT ATG (3') 

6 ) (5') CAT AAT GGC GCC GAC GAC(3') 

7 ) (5')TTT GAG TTT CCT TAA CTG CC(3 ) 

8 ) (5')GGC AGT TAA GGA AAC TCA AA(3'> 
9 ) (5')GTA CCG ACA GCA GTC GAG CA(3' ) 

1 0 ) (5')TGC TCG ACT GCT GTC GGT AC (3') 

1 1 ) (5')TGC CCG CCA CAC ATG (3') 

1 2 ) (5')TTC CTC CAC TAG GTC GGC GT(3') 

ZlXh<T>h<DX'i* . ttMMi. ±165) , 6) b£l<l 

DZb'ZmfZZbtfX'Zb. 

(0031] zcoxoix. mizn&mwimnmi 
mnra- 7<r)&mmn £ is^-r & . ttz. 

frt>&®£te$,lX . PCR&T'l 6 S rRNASL< 
U 2 3 S r R N A t tti* D N A arflMi UT . 

fk t tix v ^mmm l . * *>ea £ ft£t 4 , 

1 6S r RNA£7)ii£. g^rX't 1 5 0 0- 1 7 0 0 b 

»SSffi^(i^T#i (Nucleic Acid Research 17& 
7843-7853M 19S9^; SfflKft£fe?£&& 203-2S9 
I 1999^ MK&lM x>f f7^), Sf-. DBPRtiC 

ai»«^acw«ffst-f htmmx hh , -®<nmx 

1 0 0 0fflX£W*rlT<ft4. 

[00 3 2] ffi£:o J: -) (I I TtaSEJ'l^'I5.^$iX . * 



4«4f»*fc«S!ni I . »J6^;i^- 7*g t < (i 1f je*<o l 

6 S r R N A£ U < ii 2 3 S r R N A 2 -e<0itfg^ 
D N Afc/W 7'V ¥4 3 y %£.t2>m 

&mimm%ixm?>u-7mb<m?mn& 

&&*fflfct&ZblzZl. *ffillzti^Xtt. tt&ft 

a, < y--/? ) , mmm^^mmm^i: 
[0033] m&>m%fimit* m&>ft?t'-3 ym 

(Applied and Environmental Microbiology ; 63^ 1143 
M147H 1997$) %Zm&km®X'$>*>. Witf. 

mpHumm^nzx^ynnt (*mm) k.w& 

(0034] ftiiW.<mmtz\tMM±m&i,zm h 
mm^-T^Kitn^mu, mwnt ix i o 6 - 
i owmi, MtKiti Qim/Kuzwmt&mm 
xhh. ttiteim. &tzim>c>ttm%k'iz£ i>m®% 
t'x'rto z t tfi-ct h , maw i o 8 fls/rai*^c7)fc 
mx&m£ff®<, mm&&w±$<%?>. 1 o 

mtzmfetz z t tfX'&ZK* h . mm&i>m»%> 
&ii . ^mx-mti z t mmv*> & . 
[0035] math vi—mtTu-rnmmii.. n 
smsam t tMm.w&mmz mum r^-y-t 
tzimmmwwmizmth. mmi x 1 o 8 /mi 

IZtflXO. 5-2. OnM&g. Jff* U<t± 1 . OnMA 

mx'bh, o. omcobzii, w&?i\r-r±tz\m 
jm<nm&me>#&&$:}tmzRtyit:T- 

-tr^-Mi?7'D-7S:l-4nM, ffSKJil. 5- 

2. 5ni*ow^Taawr4w* < »a'CA*. k^-^bs 

7*0-7 1 nMil^ LTT^t r^-iSirD-ys>' 

lnM^iSiOfc^ii. ^-y-y htC^(C-Wi07*D-7 - 
*J:0'h?<i*S. 4nM£Q/.S>#(i. T9*z7?- 

[0036 ] mz*mn®m7n-7bft%.7>is-y- 

^Kimmmm 6SrR.\ ; A^U<(i2 3S r RN 
AS^ti-e^iEfe^D NAt'W 7''J ?4 4f-is 3 V $ 
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S r RN ASL< (i2 3 S r RNA4fcli*0>M2?D 
NAiOtflftSflfi^W 7 y ^-fe'-x 3 J/Lfc/N-f 7 
'J^t'-y 3 y1|i?)TmI±l0t. #4L<tt±5 

r, to(cffiL<»±±2x:fcSirt*. cork tig 
IM#HW&/W 7y *M Hf-^a yfcWfitrs * k *<t 

§ 6 . T m - 1 0 ■Cjfeaw k § Jif MtliW vf 7* y 
-t'-i' a 0 > Tm + l 0K:£ttiSfc#tt/W7 

w«»7-Q-r*saw-&l6«fc:fcv^T*ft6 C k 
&$. SMirn-ZiA^ 7 II ^4 -b'- >- 3 xti> 

afi&L. ^itKra-yk^N'fr'j^-fe'-^ay 

I3ltt3 0-1 8 OtfEa. »i L<{±6 0-9 OttffiVb 
4. 3 OttUfcfolfcOk #«. A^'J^t'-y 3 ^ 
*»6fc**. 18 04HBI*fiiSli^«aWiEMflBg 

[ 0 0 3 7 j m&wfi&omtz. fttmitin&x''^ 7 
i«o«ft& • m&mm&fthz. iimmx-hh . w 

tf. if*Ki*«4»<0^-y -/ h 1 6 S r R N I < fc£ 

23s rRXAMZtommx-hi. mmmztz 

Zt££*). 7o-7giI<Opo1flA<7 'J 4 £ k 

(0038] Htlfecoj: 9 fcfcfrt*fMII«08«7'o-7 
W*Jg* r /l'-7 , SL<fc»SB«l 6S rRNAfK 
U 2 3 S r R N A OjBE^ D N Afc >W 7 'J ^ 

nie-r^k, T7*r*H*irra-7W£-*-4k 
*. F-^-«3Cfi«ihW)»«ME*««*L. 77*7 

[00 39] fiiecoj: 7 IZ LX-S&JZZtitzf&t&n&X. 

a, &is®±wjkzwm'm!mmzmih®iE.?>\' 
-r%i<mj£®cr>iftE§ttttm-rh . -e*ui 1 6 s 

rRNAf L<li23SrRNA| fcfi f£0»g? D N 

A k ft%?'n-T% I < «:1#J@I*>*«t* !: #ltf*>l 

■fhfrtyXfok, 

[ 0 0 4 0 ] £fc , *fMHtCfcv >~ . ftfrtt£tt$K£ 



^-7^L<tttfje«^)l 6SrRNA*L<W2 3 
S r R N A t tzii*0>m.fc? DNAtOA-f 7'J 7M -fe* 

lit. KH 2 P0 4 . K 2 HPO,. NaH,PO,, Na 2 
HPC&k'coy y»ffl. «*S:fcV>*f» 

m%wm. $ hiz 5 ym%in>mmz$&tix 
m%t'mftxwi®mmmm?z>mfr$:tt?& 
[004 1] mnrnrnt lxu, y ymmmm. m 

*'-^ 3 y. FRETS*, *#»fe£RMFL*Vi«* 

PH(J4~12. 04L<(i5~9t'^4. 
[004 2] 

[HJfi^J] KCHttiH^ xvmM&mfxxmiz § 
HJfel^l 

Ts^ffi (Escherichia coli ) <T> 1 6 S r RN AO 5 ' 5fc 
Btt»fc»£-C 3 3 8^(b 3 5 5$Sttftiftff£i&q(5') 
ACU CCU ACC GGA GGC AGC(3')^/N-f ?*) ?4 -fcf-x 3 

ffi<oa««KiEitiii«w yfr-rnwmn 1 1 x m t>ti 
x^&, 

1 ) H-t— mtra-r 

FITC-C«[aSLfcSa87'n-7': {5')GCT GC(FITC)CTCC(3 
') iW&Uz, mmt&yhisytlX. ^fi/'^ 
cor s 7SA ? r s y y y^-t0fim§ fi/t: i to ( : j 

j^. FiTcr-«»r6^kox^u*^K*s. 2-0-Methyi 

itZtlfz 'J ^7 ? I^tJ-x HS-fflV\ D N A^fig^ABI394 
(Perkin Elnerttl*) tttflBLTSinEfflaifim^'J^ 

dJSLfctt. 5 5#@xh^WSSiO 

fc. ^H5^rNAP-2 5^7A 
K) W^jatmv ^RflS^FITCSUfeiLfc. 
ta»fflHPLC(B gradient: 15 — 6 5%. 25ft 
Pel) tJaTWJfcttTtf-j/i, *L.T. »SB#ra (retent 
ion time:RT). 2 0 ^ifiiflCiSail -f > t*-y 
K Lfc . ft® UzMft Z m§mMi LT*5HH*>-tt*>- 
^Kt-fflS7n-7'. ED*,(5')GCT GC(FITC)CTC C 
(3*)3 3jug^#^, 
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COO 4 3] m®9 h?h^77<-^: 
rlibV/l^yhA : 0. 0 5M TEAA 5%CH 3 CN 
/7yiyhffly/KyhB:0. 05N TEAA 40 
%CH 3 CN 

*!7& : CAPCEL PAK C i8 ; 6x250mm 
StiJilJt : 1 . 0 ml /rain 
&£ : 4 OX; 
lliaj : 2 5 4nra 

[004 4] 2) 79±T9-ffl&u~7rt§m. 
3 " -aJSWAffl+^x h ^ VfflX ( 5 ' 6 3 

S@c7)-f 5 ^7 5 / S£TRlTC"C«IIU:flER 

TO-/: (5')CGT(TRITC)ACG AGT(3' ) £PS8Lfc. £ 

jEaK&jwr4fc*>. TRiTc-c«aw-6ia^)if^^ 

v Kli. 2-0-MethyUfc;$ft/£ ^UsTS" KSJflU 
fc, TRITC-dWW6f-5>'tt. IMS05tttCC-5*> 

757 yyxr-*«fl»$nfcfc<0 (^A^'-y (ft) ) 

AB1394 (Perkin ElmerttS) fcffifflLTWKKH*):* 'J 

0 3 # @ fctatj- s f- ^ y <r> 7 5 y u v fi - £tri Tct 

#&Tfrofc. 
[004 5] HAM 2 

SIL/i-j.h'jxyi>7'nx (nb) (Difcott^) ffi 
«d*fll5 0«l («J«:KB, 0. 0 8g/l 0 0ml) 

9ft*- 3 7X:T--ttfi««*Lfc. 1 Prt£ 1 • 5m 

1 ga^x -y ^y h/u 7 »i>* a - -/t st l , a 

ttfcflfc. 3 0»Myy|K|«« (y-^JS) ( P H:7. 
2) 1 OOjuirfflfrS— ffitt*:13 0«iM 

Naciifw<ofjis y y^wa i o o uiizmmuc. 
%immm$m#?4 owmwmmi, (tuft : 3 

3W. IHB/IJi!fc# : 2 0 kHz. mm : 0 . . 

[0046] fffie^t v*- h £»M**L<:ft. ±S 
jK£SJR Ltt***tt*HwU(C* Wi. f ft£ 3 6 'CK 
ffiHLfc. 3 6X:(C^llttfaL.^S5IB<!0h'7-t>J:t ,f 7 
9 ±79-fflBk7n-7<r>&*<Dm® ( 
flDNAtLTO. 35ng/^l 79*79— 7u-7 
liDNAfcUTO. 18ngAl) 50«1» 
I. SMcHiSfGSrflO*.. £S£2m 1 fcLfc, 3 6T 
COM L*#£ 9 0m*dH» 1 6 S r R N A > #%Hjj 
<7)&®ro-7> £vW 7 'J T'-f -fc'-i/ 3 >Ltz. 9 0 

*Hta***H-?»eLfc (mm ■■ fitc. res* 

fe: 580nm) , f^&Sria lCvlft , 

[0047] mmm 



•■K^i^tt'/P^ 4 2 1 Yft { Pseudomonas paucimobi 1 
is) ; A7 < ^rfttX ■ ,f t/^) 

(FERM P-5122) m&*:fflim®£l . flfe&t±!|ft$ 
£M«U:. »^ftfciS^« (*»lMMl09tt<olH*« 

g(45i]SfiW2tisi-) {coot, mmm2tm t-nmz 
x o *=e h fcnn Lfc. h trie 

2 i5i«(z^jo l . gggwi 2 t n-frtfmz £<om%.i 

r*/<9f- 'j 7<7>tfy?—r79 v Mz\mw^xr<r> 
mnnra-^zm^ti. mmwsmn2 3 s r rn 
at f>i> m rn-77)mimiiw\i tmm%irmz± 

• F7-«RTO-7* : (5')GCC T(FlTC)TCC C(3') 

• 77^77~^g!7-p-7: (5')ACA TC(TRITC)GTT T 
(3') 

9 2mi?j±m&.mm-&?zmz*>^x t awss±% 

AT *» 4> »e»7* T <0««BU 2 B#raTJ> ^ . 

[0048] mmtMi 

K5'-CCCCC&|,>a£i2?iJfc . GGGGG-3'^l.tSSiH? , IS'ii 
JB Ufc* U 19 9 V*+ H SrHSfiCRJ 1 fc LTPS 
L^c, CO^'J^jr^U^f-K*^, P. Schofieldf, 
tf075"j£ (Appliedand Enviroment. Microbiol . 633§ 114 
3M147H 1997^3) ®tT . ft?t"~a y£1imL 
tz, 9^.y^x—t LTdabcyl-N-hydroxysuccinimide 
2:3 ' *4Stc s jft^fcUTFITCes' sfeSBtcJS^ 
Ltz, att^t-aytfflv^fitfk »tW3fcn« 

aoo S60 ffl{io . 6T/W 7*y y-f -b'-^ a ys-ff-^ 
ft. 

[0049] HMCT4 

mm3mm<o-nmm^m ixitmm^m 1 

^. H2^D<Ht^^. ¥«c$r*4T*6 O^-S-SL 
y >S=5rO . 7n-7 ftX'2<mikz 'c o^^ffr'IB 

[0050] mm? 
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nm+wj 9 vjrf- Y*mm i 1 m: ix 

A : (5'). AAA CGA TGT GGG AAG GC(3') ( *%PJW~tt!0 

ffiKrn-7b +%L. ) 

B : (5')AAA G*GA TGT GGG AAG GC(3') (*%ty<7)-ft 

C : (5') AAA G*GA TGT GGG AT*G GC<3') (#&BJ^--#f 

(flu ijeo*EPtt5xv-yf-es-p*ft. 

[005 1] 

( 1 ) ®ffcSOD 6 6o : 0. 6 
( 2 ) *3HHW-»WRi8rn~7' 
K-f-rn-7': 4 nM 
7?-tT?-7a-7 : 1 6 nM 
< 3 pvf 7 t) ^^f -tf-S^a >f%® :9 0ft 

(4) /N^7'';/'f-<f->'3yiaJS: 3 6'C 

(5) mmft:mm2tm®. 

[0052] 







it 


A 


20 


1 


B 


0.15 


0.0075 


C 


0.05 


0.0025 



(00531 

(i) K^-ro-rtr^-feT-^-rD-rtwiaRi 

[01 ] 



140 




OD660 



1 0~2 5<3SS£) S:2fg 

( 2 ) fi!**»6ftffl$iiTi-^Kffl<0WII«i»i|fc:-3^ 

( 3 ) Z^coimX'^mLtiiSr^. 7*0-7-0^^0 

<DJgg&#^& < & o . fish {reran t Kimum 
ffmjmnfsim&imx'Z i . 

( 5 ) mi<7>£ o t:Pl7'D-7Taifc-3W»<o»#«-*< 

7*n-7lPI&##g$:<£l>. 
( 0 0 54 ] *»"J!<0H&*>1^7n-7£fflv> 

[BDBwf«*$riiMfl] 

[an xm&tmrn-y'txMmi 6Strn 

[02] #f&W^tfw«K7o-7*fcJ^T<>yN-f 
0, 



[02] 



T9*7» --fyj-f 




■ ; ■ i i i 

0 30 60 90 120 

<»-f /-f *-> 3 s&Z&Q Ctf) 
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(74)±ie 1 £<0ft3A 100077698 

I«ilo< iifflt 1 TS 1 # 3 Uttttfi 

(72>JW» &/H #» 

*S**o<tfHnKlTBl#3 I*ttffi 

<72)##t mm w- 

«H«o<tfj»miTBl#3 X£ttffi 



m#smsfflixm»ffli-9-8 awtx 

(72)&«M UUffl 

3K^aj^fflizm«iffli-9-8 gKi 

(72)»D» «3? S- 

Jllfttltf 1 ftfflKm»03 1-9-8 «Blx 

(72) 'hill IH 

*^a5^fCEBEmwBai-9-8 awtx 

(72)»afl# *4 fit* 

m^iu^ftfflizmiif tH i - 9 - 8 ^ttx 



